Tubal ligation (TL) is an option for contraception for women who have completed their family. The existence of sexual dysfunction and impaired quality of life (QOL) following this procedure has been the subject of debate for decades. The aim of this study was to evaluate the sexual function, QOL and other factors affecting Iranian women who underwent TL. A historical cohort study was carried out on 150 women who had undergone TL and on 150 women who had used a condom (as the control group). The sexual function of participants was evaluated and compared using Female Sexual Function Index (FSFI) questionnaire. They were also asked to fill out the Short Form Health Survey (SF-12) for evaluating their QOL. Furthermore, the effects of educational level and poststerilization regret in the women of TL group were evaluated. With regard to FSFI, all mean values were found to be lower in the TL women and the differences between the two groups were statistically significant in all domains. A significant difference was found in sexual dysfunction in orgasm (P = 0.02), satisfaction (P = 0.01), pain (P = 0.006) and total FSFI scores (P = 0.006) between the women regretting vs those not regretting their sterilization. In evaluating the relationship between FSFI and educational level, with the increase of educational level all domain scores increased significantly only in the TL group. There was a significant difference between the two groups in SF-12 scores (69.18 ± 14.05 vs 78.41 ± 12.50; P o 0.0001). Our findings reveal the adverse effects of TL on the sexual life and QOL of women. It is recommended that the awareness and knowledge of health-care professionals regarding the sexual function and QOL in women undergoing TL should be increased.
INTRODUCTION
Female sexual dysfunction (FSD) is a term used to describe various sexual problems such as low desire, reduced arousal, difficulty or inability to achieve orgasm and dyspareunia. 1, 2 Sexual health is an essential human right, as commanded by the World Health Organization (WHO). 3 Sexuality is a prominent and complicated field in quality of life (QOL) research. 4 Earlier reports have shown that sexual disorders may lead to health morbidity and diminished QOL. 3 Sexual dysfunction negatively affects the QOL and may be responsible for psychopathological disturbances, yet it has remained as a taboo in many countries. 4 Misinterpretation of religious codes, cultural taboos, inadequate sex education and feeling of embarrassment may complicate women's chances of consulting with health-care professionals. 5, 6 If female sexuality is disturbed, its subsequent outcomes may lead to familial disorders and even divorce, and reproduction may also be affected. 7 Female sexual dysfunction has medical, anatomical, psychological and cultural components. 1, 2 Factors such as general health impairment, chronic diseases and adverse sociodemographic and behavioral conditions (including low level of education, low income and stress) seem to affect sexual function. 8 FSD has a high prevalence as it affects 25-63% of women in different age populations. [9] [10] [11] Limited data are available for diagnosis and management of female sexual disorder. 12, 13 Iranian women use natural and medical methods for contraception. In total, 17.8% of women in Iran use natural methods, of which 17.5% use coitus interruptus. The contraception methods used in Iranian women include taking tablets (29.9%), condom use (21.4%), tubal ligation (TL, 4.4%), intramuscular injections of depots (2.3%), intrauterine contraceptive device (1.3%) and vasectomy (0.7%). 14 TL is increasingly the favored method of contraception for women who have completed their families. 15 Because so many healthy women choose this procedure, it is necessary to assess the sexual function, QOL and the potential physiologic and psychological effects of TL. 16 Results of studies assessing the impact of TL on female sexual function are controversial. [16] [17] [18] [19] [20] [21] [22] Some researchers have reported less satisfaction in women with TL, 18 whereas others have found an increase in both sexual drive and sexual satisfaction following TL. 16, 19, 20, 22 There are only limited data on the possible effects of TL on women's QOL and sexual function.
As there are so many Iranian women who use TL as the main contraceptive method, assessment of sexual health and QOL in these women is very essential for health-care systems. Knowing the sexual problems and QOL in women with TL might provide an opportunity for planning and serving care and education.
The aim of this study was to evaluate the sexual function, QOL and other factors affecting Iranian women who have undergone TL.
MATERIALS AND METHODS
In this historical cohort study, first, a pilot study was conducted on 80 women. Then, using the appropriate formula with an α set at 0.05 and 1 − β at 0.95, it was found that a sample size of 149 women was needed for each group. Overall, 150 sexually active women (aged 18-40 years) who had undergone TL at least 1 year ago and 150 women who had used a condom (as contraceptive method) during the last 3 months and enrolled to a health-care center in Rudsar, Guilan Province (Iran) within 2013-2014 were included in this study. We compared the distribution of demographic and obstetrical characteristics, sexual function and QOL between the two groups. Women in the two groups were comparable in demographic and personal characteristics.
The exclusion criteria used were as follows: gynecological disorders, suffering from chronic diseases, having no active sexual life, being in the postmenopausal period, using antidepressants, having a history of sexual abuse, being a cigarette smoker, having a history of operation except cesarean section and TL, breastfeeding, having no child and being pregnant at the time of the study.
To assess sexual function, all participants were asked to fill out the Female Sexual Function Index (FSFI) questionnaire consisting of 19 questions. 13 The FSFI is intended for women who have been sexually active in the previous 4 weeks. The domains of the questionnaire were: desire (two questions), arousal (four questions), lubrication (four questions), orgasm (three questions), satisfaction (three questions) and pain (three questions). The range of scores for all items was 0-5, except for items 1, 2, 15 and 16, which had the range between 1 and 5, with higher scores indicating better function in each domain. Factors were 0.6 for desire, 0.3 for arousal and lubrication, and 0.4 for orgasm, satisfaction and pain. Total score was obtained by adding the six domain scores. The domain score of 0 indicated that the women reported no sexual activity during the previous month; the full-scale score ranged from 2 to 36. In this study, we used the Persian version of the FSFI questionnaire translated by Mohammadi et al. 23 Therefore, scores o 3.3 in desire, scores o 3.4 in arousal and orgasm, scores o 3.8 in satisfaction and pain, scores o3.7 in lubrication and the total scores o23 were considered to be FSD. 23 The participants were asked to fill out the Short Form Health Survey (SF-12) questionnaire, a generic instrument to measure health-related QOL. 23 SF-12 consists of 12 items in physical and mental domains. Based on the scores of these items, summary measures for the physical and mental components (PCS-12 and MCS-12) are constructed. The total score for SF-12 PCS/MCS ranging from 0 to 100, with a higher score indicating a higher health-related QOL (SF-12), has well been documented; the Persian version of SF-12 has also been evaluated for both reliability and validity. 24 Furthermore, the effects of educational level and poststerilization regret in the women of TL group were evaluated.
This study was approved by the Ethics Committee of Tarbiat Modares University. All women participated voluntarily and provided a signed informed consent.
Statistical analysis
All statistical analyses were performed by the SPSS software (version 20.0) (SPSS, Chicago, IL, USA). Student's t-test and χ 2 -test were used to reveal the statistical differences between the groups. Stepwise multiple linear regression analysis was performed to compare the association between dependent and independent variables. P o0.05 was considered to be statistically significant.
RESULTS
The mean duration of TL was 4.6 ± 1.2 years. Table 1 describes the characteristics of women in the TL and non-TL groups. There was no statistically significant difference in the women's age, partner's age, menarche age, body mass index, parity, educational level and the method of delivery between the two groups.
Reasons shaping sterilization decision making
The reason for requesting sterilization in the majority of women was having enough children or having no desire for more children (37.4%). Other reasons were higher effectiveness of sterilization (32.6%), unsatisfaction with other contraceptive methods for their many side effects (25.1%) and low family income (4.8%).
Sexual function status
Evaluation of the two groups with regard to FSFI showed that all mean values were lower in the women of TL group. The differences of scores in the two groups were statistically significant in the domains of desire (3.07 ± 0.76 vs 3.35 ± 0.84, P = 0.03), arousal (3.43 ± 0.94 vs 3.76 ± 0.95, P = 0.03), lubrication (4.04 ± 1.14 vs 4.70 ± 0.93, P o 0.0001), orgasm (4.10 ± 1.20 vs 4.60 ± 1.00, Po 0.0001), satisfaction (4.29 ± 1.33 vs 4.73 ± 1.06, P = 0.01), pain (4.29 ± 1.33 vs 4.91 ± 1.06, P o0.0001) and total FSFI scores (23.37 ± 4.99 vs 26.07 ± 4.34, P o 0.0001) ( Table 2) .
The women in TL group had more sexual dysfunction in the domains of desire (64.7% vs 45.3%; P = 0.001), lubrication (42.7% vs 14.7%; P o 0.0001), orgasm (24% vs 11.3%; P = 0.006), satisfaction (32% vs 15.3%; P = 0.001), pain (32% vs 13.3%; P o0.0001) and total FSFI scores (44% vs 20%; P o 0.0001) compared with the non-TL group, except for arousal (45.3% vs 36%; P = 0.12) (data not shown).
QOL status
The comparison of SF-12 scores between the TL and non-TL women is shown in Also, of the 150 women with TL, 30 (20%) regretted their decision of sterilization; the mean scores of sexual function were found to be lower in the women regretting sterilization compared (Table 3 ).
In the evaluation of the relationship between FSFI and educational level, with the increase of the educational level, the scores of all domains increased significantly only in the TL group (Table 4) .
Stepwise multiple linear regression analysis was performed to compare the association between dependent (sexual function) and independent (age, partner age, parity, level of education, method of delivery and poststerilization regret) variables. Level of education (P o 0.0001) and poststerilization regret (P = 0.001) were the main variables that significantly influenced the sexual function in the women of TL group (Table 5) .
DISCUSSION
Sterilization is for women who have completed their families or who are sure that they never want to have children. 25 In the present research, the participants were asked to discuss the reasons for choosing sterilization as a contraceptive method.
The prominent reason given by women for choosing sterilization was that they were finished with child bearing (37.4%) and wanted a convenient contraceptive method (32.6%). As sterilization offers permanency, and requires a one-time effort, some women considered it a convenient and effective method of birth control. The majority of participants stated that they were unsatisfied with other contraceptive methods for their many side effects (25.1%) as another reason for requesting sterilization. However, there was a small group whose reason was low family income (4.8%). The women with TL had likely more sexual dysfunction compared with the non-TL women after controlling the important socioeconomic confounders. On the other hand, a low-economic status is a variable that can affect QOL; however, as the two groups were matched in socioeconomic status, there was nothing else to affect the QOL and sexual function in women with TL. As a result, the women's sexual dysfunction and QOL were affected by sterilization.
Sexual function status
It was revealed that TL may be a risk factor for women's sexual dysfunction. Sexual dysfunction can have damaging effects on women's sense of wholeness, confidence, social relations and marital status. 26 In the present study, the prevalence of FSD in the TL women was 44% in comparison with 20% in the non-TL group. This result is similar to that of Ghadirian et al. 27 Basgul et al. 28 also reported that 23.1% of the participating women noted changes in their sexual relationships, with 13% describing these changes as negative following TL. Bolourian and Ganjloo 29 showed that surgery on female sexual organs such as TL in Iran might lead to a significant reduction of their sexual desire and satisfaction, and increase the probability of dyspareunia. Kazemeyan et al. 30 reported that sexual symptom scores in women who had undergone TL were significantly lower compared with those of the control group. Also, their study was consistent with studies in other countries whose culture was similar to that of Iran. 31 These results also confirm the findings by other researchers that there is a significant increase in the incidence of sexual dysfunction in women undergoing TL when compared with other groups. 16, 27, [32] [33] [34] It has also been reported that women with TL were more likely than non-TL women to seek medical advice from a physician regarding sexual problems. 35 Our findings in the present study are inconsistent with the results of many similar studies conducted in other countries. 15, 17, 21, 22, [36] [37] [38] Costello et al. 16 performed a study with 4576 women enrolled in a prospective, multicenter cohort study, and evaluated whether interval TL might lead to any change in their interest and sexual pleasure. Most women with TL reported its positive effects on their sexual function. 16 The results of a study on sexual relationships in women after TL showed an increase in coital frequency, and revealed no significant impact on females' sexual satisfaction. 17 Reports also differ regarding changes in sexual satisfaction after TL. In a study conducted in the United Kingdom, 15 138 multiparous women with TL and 135 women using non-permanent birth control were interviewed. The women with TL stated significant improvement in their sexual relationships as compared with other women. Li et al. 22 found an increase in both sexual drive and sexual satisfaction following TL. Another study reported that sexual function benefits from surgical interventions such as TL. 39 There is no evidence that sexual problems are more prevalent among the women who had a TL than non-TL women. 36, 40 It has been reported that sexual satisfaction and coital frequency were not affected in women with TL. 20, 21, 37, 38, 41 Toorzani et al. 14 mentioned that the use of TL in women did not increase sexual satisfaction. The results of another study conducted in Iran showed that there was no significant difference between using any of contraceptive methods (such as TL) and sexual dysfunction in women. 5 Making a decision about sterilization is difficult for both women and men, as it means ending fertility. As negative biological and psychological issues may occur after all surgeries and cause loss of sexual function, the same negative effects after TL have been expected, 31 although arguments on the post-TL syndrome have been continuing for half a century, and whether this syndrome has negative effects on the sexual function and general health status has not been described. 31 Some variables such as cultural patterns, as well as biological, physiological and psychological aspects, interact with the level of sexual satisfaction. 42 The difference between our findings and this study may, however, be attributed to a difference in cultural factors among the women studied. This is an important result, since based on the authors' experience, it is an entirely common concern raised by patients about the influence of TL on women's sexual life. 22 Some authors have found that, owing to permitting sexual activity without the fear of unwanted pregnancy, TL has positive effects on women's sexual function. 22, 43, 44 QOL status The present study showed that low levels of QOL were more common in the women with TL in comparison with the non-TL women. This finding is similar to the result of Gulum et al. 31 In contrast, the results of another study reported that surgical interventions such as TL positively impacts QOL. 39 However, Li et al. 22 did not find such associations. One possible interpretation of our finding could be because of the effective role of FSD on women's QOL. According to a study by Oksuz et al., 26 FSD is a highly prevalent health problem in women with TL, and can have a profound impact on their QOL. However, this effectiveness was not evaluated specifically in our study. It is very difficult to make a detailed assessment of sexual function and the effects of any abnormality in women's QOL. 32 A significant difference was found in sexual dysfunction in orgasm, satisfaction, pain and total FSFI scores between the women regretting vs those not regretting their sterilization. Costello et al. 16 reported a relationship between sexual dysfunction and poststerilization regret in women with TL. Kjer 37 reported that the majority of women who announced feelings of changed femininity or lack of excitement in sexual life were those who regretted their decision after TL. Shah et al. 43 suggested that TL had a positive impact on sexual relationship unless the women were uncertain over the procedure.
On evaluating the relationship between FSFI and educational level, it was observed that with the increase of educational level, all domain scores increased significantly only in the TL group.
Our findings further showed that educational level and poststerilization regret were the variables that significantly influenced sexual function in the TL group. Some studies reported that increased educational level positively influenced the sexual function of women in the TL group. 31, 32, 45 Women with higher levels of education may have a better understanding of psychosomatic reactions, which may lead to a better score in sexual function. These women may have higher confidence, and may be more informed of their needs and roles in sexual relationship. 32 Indeed, one of the main reasons for women's sexual dysfunction is insufficient experience and knowledge in the field of sexual relationships. 22 Different results of the studies mentioned above imply that the relationship between TL and sexual function is a complex process, which is influenced by multiple factors, including different cultural conditions, ethnicity and misinterpretation of religious codes. 46 After TL, different factors can result in increased sexual dysfunction such as change in self-concept and understanding of her existence as a woman, which in some cultures and societies, carries a high meaning load. Perhaps, it can be stated that different and incoherent reports on women's sexual functioning condition after TL can be because of different meaning loads of this operation in various cultures. In societies such as Iran, the picture a woman holds of herself is to a high degree dependent on her fertility and motherhood ability. It conveys to women feelings of satisfaction, perfection and value. Despite the women's voluntary participation in the sterilization programs, the cultural factors, which are rooted and penetrated in their deep unconscious layers, seem to produce in some of them an unattractive and imperfect picture, which after a while can be reflected in the appearance of sexual dysfunction and regret from this operation. Furthermore, an individual's feeling of the irreversibility of the operation may result in tempting thoughts, which in turn are influential in sexual function. Also, the lack of knowledge of women in reaching satisfaction and orgasm in their sexual relationships are other main reasons of women's sexual dysfunction and low QOL. 46 
CONCLUSION
In this study, it was observed that sexual function and QOL in the women undergoing TL were lower compared with that in the non-TL group. Also, in the women with TL, higher levels of education and higher scores of sexual function were obtained. Finally, our results indicated that TL probably is not a safe method of contraception. This emphasizes the importance of a comprehensive consultation before TL, especially in women with a low level of education.
